Cellular trafficking of exogenous growth hormone in dwarf rat pituitary.
In order to determine the processing of growth hormone (GH) by its pituitary target cells, male rats were injected intracardially with 125I-bGH and their pituitaries removed at specific time intervals (2-120 min). Autoradiographic analysis performed at the electron-microscopic level showed that only three cell populations specifically took up 125I-bGH: somatotropes, lactotropes and gonadotropes. Specificity was demonstrated by concomitant injection with an excess of unlabeled bGH. A time course study indicated that eight compartments had distinct labeling patterns. The plasma membrane was highly labeled after as little as 2 min, and showed biphasic labeling 2 and 60 min after injection. The secretory granules of the somatotropes were more intensely labeled than those of the other cell populations. The rough endoplasmic reticulum was more intensely labeled in the gonadotropes. The Golgi apparatus was specifically labeled only in the gonadotropes. The mitochondria showed the highest degree of labeling at 15 and 120 min after injection. The lysosome compartment showed triphasic labeling, with maxima at 2, 30 and 120 min after injection. The labeling of the nuclear membrane showed a biphasic pattern, firstly at 15 min, then at 120 min after injection, except in the gonadotropes, and the labeling in the nuclear matrix showed similar biphasic pattern and maxima. These results show that GH is specifically taken up in the anterior pituitary by the somatotropes, lactotropes and gonadotropes, where, after binding to the plasma membrane, it is internalized into several cellular compartments, including the nucleus. The differences in cellular localization and processing between these cell types may reflect different paracrine and autocrine roles for GH.